Effect of triethylenepentaminehexaacetic acid on the renal damage in cadmium-treated Syrian hamsters.
Cadmium (Cd)-induced nephropathy was treated by triethylenepentaminehexaacetic acid (TTHA) in male Syrian hamsters. Hamsters injected three times a week with 3 mg/kg body wt CdCl2 showed proteinuria, urinary N-acetyl-beta-D-inglucosaminidase (NAG), and fractional excretion of sodium (FENa) when compared to saline-injected control. Cd-treated hamsters injected ip with TTHA 10 mg/kg body wt five times a week showed reduction of renal damage, including reductions in urinary protein (from 6.7 +/- 2.2 to 4.3 +/- 0.5 mg/d) and NAG (0.17 +/- 0.06 to 0.04 +/- 0.02 U/d). Urinary excretion of Cd was significantly increased (from 87 +/- 51.3 to 3052 +/- 1485 mg/L) by TTHA administration. Cd concentration in renal cortical tissue was slightly reduced (26.4 +/- 3.0 to 21.8 +/- 2.7 mg/g. protein). Excretion of malondialdehyde (MDA) was increased only in Cd-injected hamsters (to 2.1 +/- 1.6 nM/L), and elevated MDA in renal cortical tissue was not reduced by the administration of TTHA (1041 +/- 105 vs 1104 +/- 358 nM/g protein). Glutathione (GSH) concentration in the renal cortex was significantly elevated after Cd administration and further increased after TTHA administration (5.5 +/- 2.1 to 9.8 +/- 2.0 micrograms/50 mg protein). There were no marked effects on creatinine clearance (Ccr) and hematocrit. Moreover, renal morphological changes were improved significantly by treatment with TTHA. We demonstrated the efficacy of TTHA in the treatment of Cd-induced nephropathy in hamsters. Although the precise mechanism of the TTHA effects on Cd-induced nephropathy has not been elucidated, it might involve GSH reducing the elevated MDA concentration in renal tissue.